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. I NTRODUCTION
The analysis of general government efficiency aims to compare the means employed by the general government on the one hand and the performance of the public services in terms of achieving their objectives on the other hand. Efficiency can thus be defined as when the best possible performance is achieved using as few inputs as possible.
There are several reasons for looking at general government efficiency. First, the high share of public expenditure in GDP generates distortive taxation. In that sense, any inefficient use of public means weighs on the economy as a whole. The second reason is also of a budgetary nature, as an ambitious fiscal policy is requested to be able to deal with the costs of an ageing population and the challenge of climate change in the longer term. Given the high share of public expenditure in Belgium, therein lies a potentially large source of savings that needs to be addressed. Finally, a public sector that functions well is also important in the wider context of efforts to improve the competitiveness of the economy. According to some international rankings 1 , a country's competitive position is largely influenced by characteristics linked to public sector performance as well as to the costs involved.
The objective of this working paper is to measure to what extent the Belgian general government is efficient or not in its role as supplier of certain community services. In this context, this paper is limited to the measurement of productive efficiency. The purpose is not to address directly equity considerations or macroeconomic considerations such as growth or employment objectives. Nor does it aim to explain the reasons for the relative efficiency or inefficiency of Belgian general government.
Efficiency as measured in this paper is a relative degree of efficiency, obtained by comparison with other countries' governments pursuing supposedly identical objectives. One of the main drawbacks of this analysis stems from it, as the quality of this measurement depends strongly on the quality of the selected countries used as references 2 .
Amongst other weaknesses of this type of exercise, one must clearly be aware of the lack of ideal data, perfectly isolating the effects of general government action on the pursued objectives. This would notably need to also look at environmental factors, which has not been done here. In addition, the various objectives need to be aggregated, which is an equally important problem.
Consequently, even if all the desired information is available, aggregation still requires weights to be given to each of the indicators -reflecting the weights of the different objectives -, something which cannot be done without a certain degree of value judgement. Given all these drawbacks, the results will have to be interpreted very carefully.
From a theoretical point of view, this working paper adopts the so-called Free Disposal Hull framework (FDH), a non-parametric method that enables the construction of an efficiency frontier based on several indicators, which can constitute an objective to be attained.
Compared with other studies on the subject that have used the same theoretical framework, the originality of this working paper lies, on the one hand, in the importance that it attaches to the choice of appropriate outcome indicators, as well as the way in which these indicators are aggregated. On the other hand, the accent is clearly on the efficiency of the Belgian public sector.
Moreover, unlike some previous studies, the various functions of general government will not be aggregated, with health care, education and public order and safety being analysed separately 3 .
Research has also been done on general public services, but is not published here due to the weakness of the available indicators and the difficulty in identifying the objectives pursued by general government in this field.
This working paper consists of a theoretical part and an applied part. The first section will concentrate on presenting the FDH framework, as well as the strengths and weaknesses of this approach. It will also set out how to proceed with the choice of inputs and outcomes, as well as their aggregation. The second section will look into Belgium's efficiency in the field of health care, education and public order and safety, taking as a benchmark the 'old' EU-15 Member States, the United States, Japan and Poland, the largest of the new EU Member States. The last part presents the conclusions. All the data used in this paper are those available as at 2 June 2008 and can be found in the annexes.
. D ESCRIPTION OF THE THEORETICAL APPROACH

The Free Disposal Hull (FDH) framework
The FDH framework is a non-parametric method of constructing an efficiency frontier, along which the most efficient producers can be found, and underneath which producers that can improve their 3 These functional categories are based on the United Nations Classification of the Functions of Government (COFOG). efficiency are located 4 . One of the greatest advantages of this framework is that it offers an allencompassing, simple and easy-to-interpret view of a complex reality. This method makes it possible to express both outcome and costs or inputs borne by governments in a single synthetic indicator of efficiency.
As this method is rather intuitive, we will present it below with the help of a very brief theoretical example, based on a set of 5 producers, each using a different amount of inputs to produce a certain volume of outcome.
In this example, C and E are not efficient, while A, B and D relatively efficient, since no other producer is both a user of fewer inputs and producer of more outcomes.
Efficiency can be improved either by reducing the use of inputs at constant output (horizontal leftward shift), or by increasing output at constant input (vertical upward shift), or by any combination of these two improvements. The distance to this frontier is an indicator of the degree of inefficiency. This method is not used here for two reasons. On the one hand, from a practical point of view, it hardly affects the ranking of inefficient countries. On the other hand, the assumptions of constant or decreasing returns to scale are not necessarily established in the present context, as it is possible for the returns to be locally decreasing. In this way, the FDH analysis seems to be justifiable and will be the only one used hereafter.
Input measurements
Generally speaking, an input is defined as what is used to produce a good or a service. It can be measured in physical units (number of teachers, doctors, etc.) or in monetary terms.
Since several inputs are implemented in this context, this working paper opts for the monetary measurement of inputs, which allows them to be easily aggregated. Moreover, from the point of view of public expenditure, it is more important to achieve the best performance at the lowest possible cost to the budget rather than reach a high technical degree of efficiency. Therefore, the choices made by public sector authorities must imperatively take account of relative factor costs, some countries having an advantage in being capital intensive and others labour intensive. Finally, the two measurements are actually closely related; the monetary one includes the physical one, as a first step in the production process is to get physical inputs by spending money and the second step is to reach some degree of outcome with those physical inputs.
It is also important to ensure that the data from the various countries are comparable. This implies first of all a common monetary expression, consisting of expenditure either as a percentage of GDP or in absolute terms per capita, using the purchasing power parity method. Next, it is important to consider general government expenditure contributing to the outcome, such as compensation of employees, intermediate consumption and gross fixed capital formation 6 . Lastly, private expenditure has also been taken into account sometimes in order to smooth out any differences there may be between the various countries in terms of modes of financing. Since it is not possible to distinguish between the different influence of public or private expenditure on the performance of a country, it is necessary to consider the total expenditure in question.
Outcome measurements
Output versus outcome
In the case of production of a marketable good, the measurement of output produced is directly linked to the value of this production on the market. But the value of non-marketable goods or services, such as those considered in this study, is not set by the market and therefore has to be measured in a different way.
According to the national accounts, the value of government output is equal to the total supported costs, i.e. intermediate consumption, compensation of employees, other taxes less subsidies and consumption of fixed capital. This definition is not useful here, since efficiency seen as the relationship between total value produced and the cost of production would be close to a unit value by assumption. Therefore, other measurements of the objectives pursued need to be found.
The direct result of production is quite often quantifiable itself, too. These are, for instance, number of class-hours taught in education or the number of hospital beds available for the population in health care. But these "outputs", which are also occasionally regarded as inputs by some authors, do not reflect the final objective pursued by the policies in place.
These final objectives are called outcomes. Improvement in health, increase in life expectancy or the acquisition of knowledge and skills can be cited as potential final objectives of the health care and educational system. These objectives should be clearly identified, something which is all the more difficult since there are often many different objectives pursued, and measured, which poses many problems, as will be seen later on in this paper. Some indicators have also been rejected for more specific reasons, as will be stated in the empirical part of this working paper.
The end result of this selection was a set of performance indicators that then had to be aggregated.
Method used for aggregating the different outcome indicators
In the theoretical example depicted in chart 1, one single input and one single output have been considered. In such a context, it is quite easy to determine the efficiency frontier. We have also seen earlier on in this paper that the choice of a monetary expression for inputs enables all inputs to be taken into consideration without major aggregation problems. For outcomes, however, there are several problems.
The aim is to obtain a synthetic outcome indicator that can be used in measuring the efficiency of the various public sector functions studied. Therefore, it is necessary to aggregate indicators that do not always have identical units (life expectancy in years and infant mortality in percentage for health care, for example) or the same importance.
Standardisation of indicators
The objective here is to transform the indicator values into comparable units that can then be aggregated. That conveys an average value and an identical standard deviation for each of the standardised indicators. The standardisation of indicators has therefore been systematically treated as follows:
where OS i is the standardised indicator for an outcome for country i, O i is the indicator for an outcome for country i before standardisation, is the arithmetic mean of the different countries considered 7 for this outcome and SD the standard deviation of the different countries considered for this outcome.
In this way, the average across the different countries for each indicator is 0 and the standard deviation for each indicator over the same sample is 1. This choice of standardisation makes it possible to aggregate the different indicators. It also gives them an equal weight, since the average deviations from the mean are identical for all the indicators. Without standardisation, the indicator with a large standard deviation would carry more weight than the one with a narrow standard deviation. The standardisation has thus removed the weighting differences of statistical origin.
Weighting the indicators
While some studies 8 refrain from giving different weights to the different outcome indicators, considering that this is a neutral stance, this paper chooses another option, because not weighting the indicators is tantamount to attaching the same importance to each one, which effectively means a choice that is far from neutral.
In this working paper, different weights have therefore been explicitly assigned to the different indicators. The weightings adopted in this way have thus been largely decided by the author's own A correction had to be made for processing indicators that do not cover all countries 11 . In the simplest cases, data were only missing for a year, in which case the nearest year available was used (or the average over several years). In other cases, the indicators do not cover one or several countries, but this mainly concerns the United States, Japan or Poland. So as not to lose countries for which we might not have all the indicators, which would have led to a smaller sample and therefore to a truncated efficiency frontier, a simple correction procedure was used. This consists, for those countries, of constructing a synthetic indicator made up of the weighted average of all available indicators and then correcting for the weight of the indicators that are not available. In practice, if 20 p.c. of the weighted indicators are not available, the result obtained from the other indicators will be multiplied by 1.25. Any corrections made in this way have been very limited in both number and importance. These corrections will nevertheless be mentioned in due course in the practical part of this working paper.
The approach followed here enables indicators to be aggregated to the desired level. Thus, the remainder of this working paper will look separately into three public sector functions, making it possible to compare what is comparable, without pushing the degree of aggregation too far. So, an overall performance indicator for general government as a whole would lead to aggregation of elements that have nothing in common. An overall indicator has therefore not been established, although some exploratory studies 12 have done this.
Shortcomings of the approach followed in this paper and attempts to limit them
Two kinds of weakness need to be addressed before an efficiency frontier can be established. The first comes from the FDH framework itself, while the second is more a result of the imperfect indicators available and needed for the concrete application of this framework.
Simplification of reality
The simplicity of the methodology used in this paper is also one of its main weaknesses, since it reduces general government outcome to just a few parameters, while the situation is often much more complex in practice. While some previous studies limited the measure of outcome to a few parameters, this paper takes more indicators into account, in order to get a better measure of the many objectives pursued.
Also, in many cases, the outcome indicators are no more than rough estimates of what one actually wants to measure. The ideal scenario for measuring the efficiency of general government would be 11 As mentioned in the choice of indicators, Belgium is never concerned here. 12 See Afonso et al (2003) .
to be able to clearly identify the effect of its action. In order to do this, one would have to be able to measure performance both with and without such intervention by the public authorities, something which is not possible in practice. Inherent in the indicators are in fact some elements that are not directly linked to public-sector action. Thus, for instance, life expectancy is influenced notably by the quality of the health care system in a country, but also by diet or environmental factors. These socalled environmental or external factors are not accounted for here. In a following step, however, they should be introduced in an econometric work, considering the outcome as a dependent variable and the input, external factors and general government efficiency -the residual elementas explaining variables.
Finally, on the input side, there is no set rule either as to what should be taken into consideration.
Identification of government spending has recently become harder by the increasing use of publicprivate partnerships, for example.
A relative measure of efficiency
As already mentioned, efficiency as measured here is only relative, as a function of general government efficiency in the other countries considered. Since there is nothing to indicate that these countries are efficient themselves, any potential efficiency gains identified here should be regarded as being a minimum possible.
Time lags
Policy results sometimes take years to materialise. Whether it is a question of performance in the field of education or health care, expenditure made in one year will probably only yield results over a period of time, even up to the entire life span of an individual. This, for instance, would be the case if the infant mortality rate were to be brought down, with the impact being not only direct but also indirect in terms of the resultant increase in average life expectancy.
This time lag also negatively influences the input efficiency, as there can be no immediate adjustment when objectives change.
Limitations stemming from the use of survey results
Problems related to the use of surveys must be pointed out, too. Rather than excluding survey results altogether, these indicators have generally been given a limited weighting. However, they still exert some influence, particularly in the case of the outcome indicator in the field of public order and safety. The total weight of survey data in the outcome indicator in these areas is about 80 p.c.
During the exploratory work for this working paper, a trial to measure the outcome for general public services was also carried out. However, as outcome indicators relied only upon survey data, they were found to be too weak and therefore are not mentioned here.
In addition, the WEF or IMD indicators are more dedicated than others to measuring efficiency from the point of view of business life. Diversification of the indicators used should enable the best possible measurement of all the various objectives pursued, ranging from business profitability to individual well-being, as well as elements that are more closely linked to the notion of equity or life in society. Therefore, and despite the wide range of indicators used, it must be borne in mind that any bias in favour of certain objectives of improved business efficiency may distort the synthetic indicators used in the practical part of this working paper.
Lack of data harmonisation
Another weakness concerns the lack of harmonisation of the data available, as well as the fact that data for some countries are incomplete. This problem has been reduced on the one hand by using harmonised data availability as a criterion for indicator selection and, on the other hand, by interpolating the missing data for certain countries, if need be (see section 2.3.3). When a country subject to the interpolation procedure was found to be efficient, the whole efficiency frontier limited to the available indicators for this country was rebuilt. If its efficiency then remained valid -as was always the case here -, the country also continued to be considered as efficient for the whole set of indicators. 15 World Economic Forum (2006), p. 125.
Multicollinearity
Within the range of available data, some are more or less closely linked. Therefore, the individual indicators should be tested for multicollinearity, which could lead to the rejection of some indicators.
Rather than such a radical choice, the weight of obviously linked indicators has been reduced in order to avoid an over-representation of some factors in the global indicators.
In view of the above-mentioned limitations, the findings should be interpreted with great caution.
. P RESENTATION OF THE RESULTS
This part analyses the performance of the Belgian general government sector in three of its main functions, namely health care, education and public order and safety. Efficiency is measured taking as a benchmark the 14 other 'old' EU Member States. In addition, the United States, Japan and
Poland -the biggest country among the new EU Member States -have also been considered for health care and education. As far as performance is concerned, the European average, that sometimes excludes certain countries for which essential data are missing, is constructed by weighting each country's result by either its GDP or population size.
For each of the three general government sector functions analysed, the selected outcome indicators will be presented along with their weightings in the synthetic indicators. The individual figures from these indicators will be given in the annex. New data frequently become available; those used here are statistics available as at 2 June 2008. Once aggregated, these indicators make it possible to construct the efficiency frontier, which will then be set out and commented on.
Health care
Outcome indicators
The main objectives in the field of health care should be an improvement in the general standard of public health compared with a situation where there is no intervention by the public authorities.
Eight indicators have been selected in order to measure performance in the health care sector as well as possible.
As far as an improvement in the standard of public health is concerned, three indicators based on hard data have been considered, together accounting for 50 p.c. of the synthetic health care performance indicator. Life expectancy and healthy life expectancy together make up 30 p.c. of the synthetic indicator. This weighting, which may seem rather small, is largely a result of their partial analogy. Taken together, they nevertheless make up one of the most important indicators. Infant mortality, which counts for 20 p.c., is also a key element. Lastly, for want of recent data, other indicators have also been rejected 22 .
Box 1 -Alternative measure of life expectancy at birth, corrected for environmental factors
One argument very detrimental to the simplified presentation made here is that the external factors which affect (healthy) life expectancy at birth, like food habits, pollution or welfare, are not accounted for in the efficiency measurement of the health care system. To do so, one should consider the synthetic outcome indicator and use it in a classical econometric regression, including expenditure but also those external factors. This has not been done here given the focus of this working paper on the outcome measurement. However, an alternative exercise within the FDH framework can be briefly presented here.
The OECD is currently working on spending efficiency in the health care sector 23 . A very interesting data analysis led to the isolation of a country-specific effect on life expectancy at birth from other effects like health care expenditure, education, tobacco and alcohol consumption, diet, as well as the impact of pollution and GDP. The OECD uses the life expectancy at birth as a proxy for the full health care outcome. The residual country-specific factor is then considered as an indicator of the efficiency of the health care system. Given that the aim of the current working paper is to calculate efficiency by relating expenditure to outcome, the effect of health care expenditure on life 20 Number of mammograms carried out, immunisation rates against certain diseases (diphtheria, tetanus, pertussis, measles, influenza, etc.) or the extent of cervical cancer screening, for example. 21 Malaria prevalence, for example. 22 Infant health or the work absenteeism rate, for example. 23 Joumard, I. et al. (2008) expectancy is also included in the country-specific effect here, contrary to the approach followed in Joumard et al. (2008) .
It can be shown that the impact of using one or the other standardised results of the classical life expectancy indicator or the OECD indicator described above is broadly limited. Poland and Greece are the two countries benefiting the most from a correction for the external factors, but Belgium and Ireland would also be slightly better off after a correction. The most negatively affected by the correction is Sweden, as the external factors contribute positively to life expectancy in that country.
Also negatively affected by the correction are Germany, the United Kingdom, Austria and the United States. Whether the sole indicator is the "classical" life expectancy or the OECD country-specific indicator does not change much at the efficiency frontier. Poland, Ireland and Sweden are on the efficiency frontier in both cases. However, Greece joins the group of efficient countries on the one hand and
Finland falls out of it. Belgium is close to the efficiency frontier, but is relatively better off when considering the OECD country-specific effect, benefiting from corrections for the level of education but also for drinking and smoking habits. The USA is the worst-performing country in both cases
(not shown on the following chart). Second, this OECD indicator could replace the "classical" life expectancy one, but the latter weights only 10 p.c. of the synthetic outcome indicator for the health care system. At least for Belgium, the difference would then be only marginal. It could have been better if the correction had also been applied to healthy life expectancy, a far more relevant indicator, but this was not done by the OECD.
Finally, other external factors should also be corrected for in order to improve this OECD indicator, like accidental deaths and suicide. Expenditure on health care thus defined is expressed in GDP terms. An expression per capita could have been advocated, since the population is a determining factor in total expenditure on health.
However, the age structure of the population determines spending more than the total population and the impact of a country's demography on health care expenditure cannot be easily neutralised.
In addition, an expression per capita would need to be adjusted for purchasing power parity, the robustness of which is regularly called into question.
Efficiency in the field of health care
By relating costs to the synthetic outcome indicator for health care -an aggregation of the partial indicators -, the efficiency frontier can be established, as shown in chart 2. Total expenditure on health care (GDP percentages, including capital expenditure and private expenditure)
Synthetic outcome indicator
(indicators weighted as described in the text) 24 In 2005, the share of private expenditure in total expenditure on health ranged from 9.4 p.c. Although Belgium is not on the efficiency frontier, it is nevertheless not far away from it. Apart from Japan, three countries are more efficient, namely Sweden, Luxembourg and Austria. These latter three countries can serve as a benchmark for Belgium: Sweden, for example, reaches a higher outcome with costs almost 12 p.c. lower. Luxembourg also reaches a higher level of outcome than
Belgium, but its costs are almost 20 p.c. lower. In addition, in this last case, the gap cannot be attributed to a difference in lifestyle. All in all, Belgium seems to have opted for a more costly policy than the European average but one that offers a better outcome.
Box 2 -Influence of the selected weightings
This box shows that the choices involved when composing synthetic indicators, in other words the choice of weighting allocated to the partial indicators, can greatly influence the relative efficiency of the different countries. In order to do this, two complementary cases were chosen. In the first case, only the partial indicators based on hard data make up the synthetic outcome indicator 26 . In the second case, the other five indicators make up the synthetic outcome indicator. The relative efficiency of Belgium in those two cases appears to be very different.
In the first case, the predominance in the synthetic indicator of factors that are most unfavourable to Belgium would put it behind as many as 8 of the 17 other sample countries and behind the average of the EU-15. 25 Note that, in that case, Sweden would also be on the efficiency frontier. 26 The indicators on (healthy) life expectancy and infant mortality are considered as hard data. In both cases, however, some indicators are de facto omitted and, consequently, all the assumed outcomes no longer covered. Nevertheless, the importance of the choice of indicator weightings or the risks posed by excessive subjectivity on the part of those setting the weightings has been emphasised in this way. Apart from the general standardisation applied to all indicators, the PISA indicators have been subject to a specific treatment. The scores obtained by pupils in the 5th, 25th, 50th, 75th and 95th percentiles were added together before being standardised. Taking these different percentiles into account -rather than just settling for the average or the median -is tantamount to considering that extreme results are also of importance 28 .
One of the disadvantages of the PISA indicators, however, is the fact that their scope is limited to education up to the age of 15, on the one hand, and to certain subjects, on the other hand. They therefore need to be supplemented by other indicators that make it possible to measure acquisition of other competences and performance in education beyond that age.
Two additional indicators stem from hard data: number of students completing secondary and tertiary education. Unlike the PISA data, these indicators are not harmonised, since it is probably harder to obtain one of the qualifications in question in some countries than in others. Within the selected countries, however, the differences should be limited. In addition, the question can be raised whether these are correct outcome indicators. In this paper, they are considered as a proxy of the contribution to labour force qualifications, and therefore as an outcome of the educational 27 The results for the German Community are not included here for the sake of simplicity. 28 Considering the standard deviation separately would have been preferable, but led to a new indicator that also had to be weighted. The five scores considered and aggregated allows to limit the number of indicators without losing much of the information. This way, the indicator will be positively influenced by a small standard deviation.
system. Moreover, they are exhaustive hard data indicators. These two indicators together count for 25 p.c. in the synthetic indicator. 30 This indicator does not cover the United Kingdom. 31 The United States and Japan are not covered by this indicator. 32 This indicator is made up of 3 sub-indicators: "the educational system meets the needs of a competitive economy?", according to the IMD and WEF, and "university education meets the needs of a competitive economy?".
Lastly, to round off coverage of the objectives that should be assigned to education as a whole, four indicators derived from surveys have also been taken into account. The first concerns knowledge of foreign languages and thus extends the scope of school achievement. It was given a weighting of 10 p.c. As for confidence in the quality of the education system, its perceived quality and the availability of an appropriate supply of workers on the labour market, their statistical weaknessrelated to the small size of the survey sample -and question formulation to a large extent geared towards the competitiveness of the economy led to them being given a smaller weighting of 5 p.c.
each.
Among the indicators that have not been retained, that concerning the survival rate in tertiary education seemed to have no different statistical content for the number of students completing secondary and tertiary education.
Expenditure on education
Expenditure on education can either be expressed as a percentage of GDP or as a cost per pupil.
In the first case, the advantage is that the cost of living -and thus the wage -differences among countries are corrected by using GDP as a reference. However, this does not make it possible to take into consideration one of the main factors determining levels of expenditure on education, i.e.
the number of pupils taught. Therefore, the basic unit used below is cost per pupil, adjusted for purchasing power parity. This last correction is not fully satisfactory, but seemed less detrimental to the measurement of costs than an expression in percentage of GDP, as the proportion of pupils in each country's population is different. However, it must be kept in mind that this measure is detrimental (advantageous) to countries with a relatively high (low) GDP.
Costs under consideration include all types of teaching, all levels of education, all sources of funding -public and private -and all types of expenditure, i.e. investment costs related to education too.
In a partial efficiency frontier, limited to attainment among 15 year-old pupils in certain subjects, which enables a distinction to be made between the performance of the French and the Flemish Communities, the cost of education should be limited to cumulated education expenditure up to this age. Based on data supplied by OECD member countries . This reflects accurately expenditure on educating a specific pupils cohort, but does not fully reflect the changes in spending patterns since 1993.
Efficiency in education
Two efficiency frontiers can be established for education. The first covers efficiency of the whole education system and the second frontier is limited to education up to the age of 15 years.
Global efficiency frontier: Belgium as a whole
Aggregating the ten indicators selected and the total of the costs taken into consideration puts four countries on the efficiency frontier, namely Poland, Ireland, the Netherlands and Finland. These countries' efficiency levels in the field of education are particularly high in relation to the resources employed in this sector. Apart from Finland and the Netherlands, Japan also leads Belgium in the efficiency ranking. It should also be pointed out that Austria and the United States are inefficient compared to Belgium. Lastly, the Belgian option is to spend more money than the European average in order to attain a better performance, but it cannot be said that one is more efficient than the other. (1) EU-15 excluding Luxembourg, for which expenditure data are missing. Average weighted by the size of each contry's population.
In order to join the most efficient group of countries, Belgium could try to be as efficient as the Netherlands or Finland. These spend almost 9 p.c. less on education while performing better than 34 Sutherland et al. (2007) .
Belgium in terms of outcome. Such a conclusion, however, is strongly limited by the weaknesses of the framework, as explained above.
Partial efficiency frontier: findings for the French and Flemish Communities
Since organisation of education in Belgium is the responsibility of the communities, it is also interesting to be able to judge their efficiency levels separately. However, since the indicators available at the level of the communities are limited to the PISA test scores for reading, mathematics and science, the results turn out to be partial.
The PISA survey findings have thus been compared with the financial resources deployed by the different countries to obtain these results. 
Public order and safety
Public order and safety, here, is taken to mean joint action taken by the forces of law and order (police and the law courts). There are fewer indicators available and they are less robust than for the preceding fields of activity. The results should therefore be interpreted with even greater caution. , such as the number of offences per 100,000 inhabitants or the prosecution statistics and conviction numbers, have not been used as indicators. First, the data on the subject are still far from being harmonised, so the statistics are often incomparable. Secondly, most of these statistics are potentially biased in favour of the less efficient countries. It is quite possible that the proportionand therefore the number -of offences reported to the police by victims increases with the efficiency of the police force in tracking down criminals. To get round this bias, a figure indicating the proportion of cases resolved -and even crimes punished -would be more convincing, but this 36 The sample is limited to the oldest 15 EU countries. 37 The findings indicate that Denmark and Austria are relatively efficient as far as public order and safety are concerned. Belgium is in a unfavourable position, as it is lagging behind no less than seven other countries. A country like Denmark pays out 36 p.c. less than Belgium, but still has a better outcome. The best performing country in terms of outcome, Austria, spends around 10 p.c.
less than Belgium.
Compared with the EU-15 average, Belgium seems to have opted for lower expenditure together with lower outcome.
. C ONCLUSION
The aim of this working paper was to try and determine to what extent the Belgian general government sector efficiently fulfils its role in the areas of health care, education and public order and safety. Each of these general government sector services has been analysed separately, as there is little point in treating them as a whole.
The analysis presented here is based on the Free Disposal Hull framework, which has simple principles and is easy to interpret. Efficiency is established in relation to other countries' general government sectors, comparing resources deployed and the value of production. A country with a high production value and limited costs is thus more efficient than a country with a lower production value and higher costs. Taking all the efficient countries together enables an efficiency frontier to be established as an efficiency target for the other countries to meet.
The limits to this analysis are mainly to be found in measuring the value of production. Because the value of general government sector production is not generally determined by market forces, it has to be estimated with the help of other elements. These elements, referred to as outcome, should be a measure of the extent to which public authorities meet their targets. This implies being able to identify multiple objectives and to measure the extent to which they are achieved.
A first group of limitations to this framework has to do with the aggregation of the various outcome measurements. Indeed, the plethora of objectives pursued has to be aggregated into one single outcome indicator, as the costs of meeting the different objectives are not divisible. We have shown that aggregating the various sub-indicators into one single synthetic outcome indicator could not avoid some degree of subjectivity, reflected in the weight given to each of the sub-indicators. There is nothing wrong with the idea of giving an identical weighting, as has often been done in earlier research work, but it is certainly not a guarantee of objectivity.
The second series of limitations is related to the indicators themselves. Particular attention has been paid to the choice of indicators in this working paper, with a wide range of indicators being used. However, the measurements made in this way are still not perfect and should therefore be treated with caution.
These words of caution aside, the analysis reveals that Belgium is relatively efficient in the field of health care when compared with the other countries considered -the EU-15, Japan, the United States and Poland. Only four European countries -Spain, Sweden, Luxembourg and Austria -and Japan are more efficient than Belgium. The latter has opted for relatively high expenditure in order to gain an equally high outcome. Limiting the synthetic outcome indicator to hard data only -(healthy) life expectancy and infant mortality -would give a less favourable picture for Belgium.
There is some margin for improvement in the field of health care -which is somewhat more expensive than on average in the EU-15 -but not as much as in the other general government sector services analysed. In Belgium, appreciation of the medical infrastructure, confidence in and public's satisfaction with the health care system are amongst the highest, and the average waiting time for an non-urgent treatment is the shortest.
As a whole, the Belgian education system is more expensive but also leading to better results than As far as public order and safety are concerned, major improvements could and should be made, either to improve service or cut costs.
Although this working paper provides some indication of the efficiency of Belgian general government in an international perspective, there is still a lot of research work to be done in this area, for instance to widen the range of indicators covering performance, extend research to other general government sector services -such as general public services or even certain public enterprises -and map efficiency developments over time. Average weighted by the GDP.
APPENDIX: DATABASE
